maker activity in the human stomach" in the December issue of Journal of Physiology 2011. Extracellular electrical recording techniques using animal models have contributed to establish important concepts of human gastric physiology. 2, 3 The electrical quiescence in the gastric fundus, 3 cycles per minute (cpm) pacemaker activity in corpus and antrum, and proximal-to-distal slow wave frequency gradient tended to accept as standard concepts. However, several findings which do not concur with those classic concepts have been presented in Rhee's study. Rhee et al 1 experimented using human gastric muscles obtained from patients undergoing gastric resection for gastric cancer and investigated the slow wave pacemaker activity recorded with intracellular microelectrodes, the contractions recorded by isometric force techniques and the distribution of interstitial cells of Cajal (ICC). Interestingly, different from the recent studies, slow waves were routinely recorded from gastric fundic muscles. And similar waveforms as slow waves in more distal regions were presented with couple to phasic contractions. Also gastric slow wave frequency was significantly greater than 3 cpm in all regions of the stomach. Additionally antral slow wave frequency often exceeded the highest frequency of pacemaker activity in the corpus. These observations could not be explained as chronotropic mechanisms such as muscarinic and prostaglandin receptor binding, stretch, extracelluar Ca 2+ and temperature. After all, muscles from all regions through the thickness of the muscularis demonstrated intrinsic pacemaker activity, and this corresponded with the widespread distribution in ICC.
Comment
The control of gastrointestinal movements by enteric motor neurons is critical for orderly processing of food, absorption of nutrients and elimination of wastes. Over the past several years, it has been suggested that motor neurotransmission is more complicated than simple release of neurotransmitters from nerve terminals and binding of receptors on smooth muscle cells. In fact, the 'neuro-effector' junction may consist of synaptic-like connectivity with specialized cells, and contributions from multiple cell types in integrated post-junctional responses. ICCs were proposed as potential mediators in motor neurotransmission based on reduced post-junctional responses observed in W mutants that have reduced populations of ICC. 4, 5 Many of the principles of human gastric physiology and pathophysiology came from animal studies, most commonly using dog, guinea-pig and mouse. 2, 3 There have been relatively few studies of human gastric muscles, so it is uncertain whether the mechanisms and patterns of gastric activation, receptive relaxation and peristalsis in laboratory animals can be translated to human gastric physiology. Usually accepted standard concepts in human gastric electrophysiology include electrical quiescence in the fundus, a dominant slow wave frequency of 3 cpm, and an intrinsic slow wave frequency gradient where faster proximal pacemakers dominate over slower distal pacemakers. However, recently, there are several papers about human gastric muscles which reported that slow wave frequencies or phasic contractions were greater than that which has been considered normal for human gastric muscles (that is, above 4 cpm in corpus, antrum, and even fundus) using intracellular recording. 6, 7 Extracellular recording from gastrointestinal muscles is prone to extensive motion artifact, and it is not clear that animal models can be translated directly to human physiology. Therefore, methodologically, this study performed a detailed analysis of electrical activity from carefully mapped specimens of gastric muscle removed from humans during surgery for gastric cancers. The data in this study showed several important differences in electrical activity recorded with intracellular microelectrodes and accepted gastric electrophysiological dogma; (1) the authors observed ongoing electrical slow wave activity greater than 3 cpm in the gastric fundus as well as in the gastric antrum and corpus and (2) they also found no evidence for a slow wave frequency gradient. Muscles from all regions through the thickness of the muscularis demonstrated intrinsic pacemaker activity, and this corresponded with the widespread distribution of pacemaker cells. These findings suggest that extracellular electrical recording has underestimated human slow wave frequency and mechanisms of human gastric function may differ from standard laboratory animal models. Therefore, the 3 cpm 'standard' for slow wave frequency, electrical fundic quiescence and slow wave frequency gradient need reconsideration.
